A two-stage beam transport for polarized protons has been constructed and operated at the Argonne ZGS. The first stage delivers vertically polarized protons (N-type) to an elastic scattering polarimeter consisting of a 10 cm long LH2 target and two moveable sets of forward and recoil scintillation counters. The unscattered protons transported through the beam's second stage are focused onto the polarized proton target PPT-III; this target utilizes a 2.5 T "R and A" magnet to produce target polarizations in the horizontal plane, either in the beam direction (L-type) or transverse to it (S-type). The second stage of the beam is equipped with a combination of superconducting solenoids and dipole magnets; thus the beam polarization can also be rotated to point in the L or S direction. The entire system has been operated successfully over the momentum range 1.0 -11.75 GeV/c with NS, LS, SS, and LL beam-target spin directions.
I. Introduction
The Argonne Polarized Proton Target (PPT) group has carried out a number of experiments utilizing the ZGS polarized proton beam.1 Studies using polarized proton and deuteron targets have been performed with the PPT-III target; this target is polarized with the aid of a 2.5 T "R and A" magnet whose central field lies in the horizontal plane. This magnet can be rotated about a vertical axis to produce target polarizations along (or antiparallelto),the beam direction, or transverse to it (S = N x L).
We have constructed a special beam transport from the ZGS EPB to PPT-III in order to exploit the physics potential afforded by variable energy polarized proton beams from the ZGS. This transport covers the momentum range of 1.0 -11.75 GeV/c, possesses its own elastic scattering polarimeter and can, in principle, deliver protons with an arbitrarily chosen spin direction. Particles with an initial half-divergence angle of t 3.0 mrad are passed by the system, representing a beam acceptance of % 30 psr; thus, the full ZGS emittance of 4 Tr cm-mrad can be transmitted for an initial "source" of 2.5 cm diameter. Shielding considerations preclude use of higher intensities than 2 x 107 protons/pulse, however. The present transport represents an improvement over the earlier design which could reach 6 GeV/c and did not possess a polarimeter;2 in that case, the initial polarization was inferred from upstream readings of the 50 MeV and CERN polarimeters. The heart of the transport is two superconducting solenoids which can be energized in order to precess the spin of the incoming protons about the beam direction from N-type to S-type; a downstream dipole is used to rotate the beam spin into the L direction, if desired. Table I The incident beam polarization (N-type) is monitored with an elastic scattering polarimeter which uses the LH2 target as a scatterer. Figure 3 shows a close-up view of the resident apparatus. The incoming proton flux is monitored by the ion chamber (IC) and the scintillation counter SO; the segmented proportional ion chambers (SPIC's) provide horizontal beam profiles. Two sets of recoil and forward counter telescopes are used to identify elastic scattering events at t = -0.15 (GeV/c)2.
II. Beam Layout and Optics
Below 6 GeV/c no magnetic 
